Parserite kombinaatorid

Siintaksanaliiiis
@ Parseri iilesandeks on:
— kontrollida kas sisendstring on siintaktiliselt korrektne;
— konstrueerida sisendstringile vastav AST.
o Parserite soovitavad omadused:

BNF ldhedane esitus;

parserite konstrueerimine olemasolevatest parseritest;
mittedetermineeritud grammatikate kasutamine;
kontekstist s6ltuvate keelte dratundmine.




Parserite kombinaatorid

Parserite tiiiip

type Parser a = String — [(a, String)]

Triviaalsed parserid

failp :: Parser a
failp = const []
succp :: a — Parser a

succp ¢ = Acs — [(z, cs)]

epsilon :: Parser ()
epsilon = succp ()




Parserite kombinaatorid

Elementaarparserid

satp  :: (Char — Bool) — Parser Char

satp p (] =[]

satp p (c:cs) = [(c,cs) | p c]

symp :: Char — Parser Char

symp ¢ = satp (= ¢)

tokp :: String — Parser String

tokp s = Acs — [(s, drop n cs) | s = take n cs]
where n = length s




Parserite komponeerimine

Jarjestikkompositsioon

infixr 6 <x>

(<x>):: Parser a — Parser b — Parser (a, b)

(p1 <x>p2) cs =[((v1,v2),cs2)| (v1,csl) « pl cs,
(v2,cs2) «+ p2 csi]

Paralleelne kompositsioon

infixr 4 <|>
(<|>):: Parser a — Parser a — Parser a
(p1<|>p2)cs=plcsH p2cs




Parserite transformaatorid

Vadrtustega manipuleerimine

infixr 5 <@
(<@) :: Parser a — (a — b) — Parser b

(p<@f)es=[(f v,es') | (v,cs") « p cs]

Naiide

ac_bc :: Parser (Char, Char)
ac_bc = (symp ’a’ <|>symp ’'b’) <x>symp 'c’




Parserite transformaatorid
Naide

data Tree = Nil | Bin Tree Tree
parens :: Parser Tree
parens = ( symp ’
<*> parens
<> symp ')’
<*> parens
) <@ (M (2z,(-¥))) = Binz y)
<|> epsilon <@ const Nil




Parserite komponeerimine

Jarjestikkompositsiooni liithendid

infixr 6 <x

(<x) :: Parser a — Parser b — Parser a
p<kxq = p<*>q<@fst

infixr 6 *>

(%>) :: Parser a — Parser b — Parser b
p*>q = p<x>q<@snd

infixr 6 <:x>

(<:x>) :: Parser a — Parser [a] — Parser [a]
D <x>q = p <> g <@uncurry (:)




Parserite transformaatorid

Iteratsioon
many :: Parser a — Parser [a]
many p = manyl p<|> succp []
manyl :: Parser a — Parser [a]

manyl p = p <*x>many p

Uldistatud jirjestik- ja paralleelkompositsioon

seqp :: [Parser a| — Parser [a]
segp = foldr (<:x>) (succp [])
altp :: [Parser a]| — Parser a
altp = foldr (<|>) failp




Lihtsaid parsereid

Votmesonad

tokp :: String — Parser String
tokp = segp o map symp

Identifikaatorid

ident :: Parser String
1dent = satp 1sAlpha <:x> many (satp 1sAlphaNum)




Lihtsaid parsereid
Naturaalarvud

digit  :: Parser Int
digit = satp isDigit <@ Az — ord £ — ord 0’

natural :: Parser Int
natural = manyl digit <@ foldll (Aa b — 10 x a + b)

Taisarvud
sign  :: Parser (Int — Int)
sign = symp ' -’ <@ const negate <|> succp 1d

integer :: Parser Int
integer = sign <x> natural <@ uncurry ($)




Lihtsaid parsereid

Reaalarvud

fract :: Parser Float
fract = manyl digit <@ foldr op 0
where d ‘op‘ ¢ = (z + fromiIntegral d) / 10
float :: Parser Float
float = (integer <@ fromIntegral)
<> (symp ’.’ *> fract <|> succp 0)
<@uncurry (+)




Lihtsaid parsereid

Tiihistimbolid
Sp :: Parser a — Parser a
sp = (many (satp 1sSpace)*>)

spsym :: Char — Parser Char
Spsym = Sp o SYymp

sptok  :: String — Parser String
sptok = sp o tokp

spident :: Parser String

spident = sp ident

spint  :: Parser Int

spint = sp integer




Parserite transformaatorid

Optsioon ja sulud

optp :: Parser a — Parser [a]
optpp = p<@(])
<|> sucep []

pack :: Parser a — Parser b — Parser ¢ — Parser b
pack s1 p s2 = s1 x> p <x 2

Naiide

paren p = pack (spsym ' (') p (spsym ’)’)
brack p = pack (spsym ’[’) p (spsym ’1’)
block p = pack (sptok "begin") p (sptok "end")




Parserite transformaatorid
Eraldajaga jadad
listp :: Parser a — Parser b — Parser [a]

histpp s = p <:x>many (s *>p)
<|> succeed |]

Naiide

commalList p = listp p (symp ’,’)
semicList p = listp p (symp ’;’)
listEzpr = brack o commalList
pasBlock = block o semicList




Aritmeetilised avaldised

Grammatika

int

€Xpr + expr
exXpr — expr
eXpr * exXpr
expr / expr
(expr)

expr

Abstraktne siintaksipuu

data Ezpr = Con Int
| Ezpr:+ : Ezpr
| Bzpr: —: Ezpr
| Ezpr: *: Ezpr
| Ezpr:/: Ezpr




Aritmeetilised avaldised

Parser ver. 1

expr = atom <x> oper <x> eTpr

<@ (X(a, (op, €)) = op a €)
<|> atom

oper = spsym '+’ <@ const (: + :)
<|>spsym ’-’ <@ const (: — :)
<|>spsym ’*’ <@ const (: * :)
<|>spsym ’/’ <@ const (: / :)
atom = spint <@ Con
<|> paren expr




Parserite transformaatorid

Eraldajaga jadad

chainl :: Parser a — Parser (a — a — a) — Parser a
chainl p s = p <x>many (s <x>p)
<@ uncurry (foldl (flip ap2))
where ap2 (op,y) = (‘op‘y)
chainr :: Parser a — Parser (a — a — a) — Parser a
chainr p s = many (p <*¥>s) <*>p
<@ uncurry (flip (foldr ap1))
where ap! (z, 0p) = (z‘op*)




Aritmeetilised avaldised
Parser ver. 2

expr :: Parser Ezpr

expr = chainl term ( spsym '+’ <@ const (: + :)
<|>spsym ’-’ <@ const (: — :))

term . Parser Ezpr

term = chainl fact ( spsym '*’ <@ const (: * :)
<|>spsym ’/’ <@const (: / 3))

fact :: Parser Ezpr

fact = spint <@ Con <|> paren expr




Aritmeetilised avaldised

Aritmeetiliste avaldiste vdartustaja

expr :: Parser Int

expr = chainl term ( spsym '+’ <@ const (+)
<|>spsym ’-’ <@ const (—))

term :: Parser Int

term = chainl fact (  spsym ’*’ <@ const (*)
<|>spsym ’/’ <@ const div)

fact :: Parser Int

fact = spint <@ 1d <|> paren ezpr




Parserite efektiivsus

Efektiivsust parandavaid kombinaatoreid

Just ;2 Parser a — Parser a

Just p = filter (nullo snd)op

first :: Parser a — Parser a

first pcs = |head r | = (null )]
where r = p cs

greedy = first o many

greedy1 = first o many!

compulsion = first o option

sp = (greedy (satp 1sSpace)*>)




